Introduction
The annual rate of growth of the population aged 60 and above in India is higher than the rate of growth of the total population. At the prevailing pace of demographic transition, population ageing is inevitable. The proportion of the population aged 60 and above is projected to touch 19.1 per cent in 2051, from the current figure of 8.1 per cent. In terms of absolute number, the increase is from 86.5 to 298.2 million during 2011-2051 (Rajan 2010) . The main policy concern in anticipation of the steady increase in the absolute number of population aged 60 years and above is providing social assistance and long-term care, which is going to be far beyond the carrying capacity of the working-age population. In India, important social security, poverty alleviation and social welfare measures are being implemented by various ministries, along with central and individual state departments and civil societies. These include the Public Distribution System (PDS), the Mahatma Gandhi National Rural Employment Guarantee Scheme (MGNREGS), the Indira Awaas Yojana (IAY) and the Indira Gandhi National Old Age Pension Scheme (IGNOAPS) among others. However, India allocates only about 2 per cent of GDP to social protection programmes (Krzysztof et. al. 2009 ). Despite the efforts of the government, public expenditure in social protection programmes is very low, and only about 11 per cent of the labour force is covered by some social security programme. Working longer and extending support to those who work longer can ease the social and economic burden of ageing of the population to a considerable extent. In India, retirement age in the public and private sectors varies from 55 to 65 years (Rajan 2010) . Retirement age from government and established corporate firms is governed by regulations, while for workers in the unorganized sector, retirement can be either voluntary or involuntary. Early retirement from a formal job is attractive because of incentives and other retirement packages, while early voluntary retirement from the job in the unorganized sector is an expression of satisfaction and achievement in life. The rapid post-war growth of institutionalized social security and other pension benefits are the major source of retirement income in developed countries (Crawford and Lilien 1981) . Studies (Boskin 1977; Quinn 1977 and Lilien 1982) have found that generous social security in the developed countries lowers the probability of work participation in old age. However, the situation in India is different: around 94 per cent of the total labour force, encompassing 370 million workers, is part of the informal economy; old people are typically poor (Mohanty and Sinha 2010) , and benefits from public schemes in kind and cash transfer are not adequate to meet the consumption needs of the elderly (Narayana 2011) . As a result, elderly people continue to work even when they are past retirement age, mostly in the unorganized sector and in lower-paying work (Ladusingh and Narayana 2011a) . A study based on Census of India data (Bhagat and Unisa 2006) has found that 40 per cent of the population aged 60 years and above is still working, and 61 per cent of them are males.
Following Krishnan (1977) , Dhillon and Ladusingh (2011) based on the analysis of working life table disaggregated by sex, found that the average years of working life at age 60 and above for males and females was 9.3 and 3.8 years in 2001. The present paper is an extension of this finding, projected into the future. In this paper we shall project WPRs of the population 55 years and above by sex from 2010 to 2050. We shall also project age-specific death rates (ASDR) by sex and construct working life tables for the same period. The analysis and presentation of results on old age dependency is restricted to major states in India. The purpose of this paper is to add to the understanding of how many of the added years of life, particularly at 60 and above, translate into longer work participation by elderly. For India, this information is crucial policy input for the reorientation of social assistance programmes. The scientific contribution lies in the meaningful application of demographic techniques to meet the need of public policy. Evidence-based policies are more realistic and less subject to risks.
The paper is organized as follows. In the next section, a brief account of the need for this study is presented, followed by a section on data sources, methodology and assumptions. The third section discusses the findings and the last section presents the summary and conclusion.
Need for the study
Labour force participation rates in recent studies are evident from ILO (2009), Kim (2010) , Schrier (2010) , Harrower (2007) and Burniaux et al. (2003) . Nurminen et al. (2005) have constructed WLE for Finnish municipal workers to assess, on an average, how long 45 year old workers continue to work. In the Indian context, Krishnan (1977) has made a snapshot attempt to assess average remaining years of working life after age 60 years. Dhillon and Ladusingh (2011) studied the changing pattern of working life for males and females between 1971 and 2001. Audinarayana (2001) and Kumar and Anand (2006) have provided some evidence of the higher elderly work participation in India. Most of the other studies (Gulati and Rajan 1991; Rajan et al. 1999; Gore 1992; Dandekar 1996) in India are based on situational analysis and have limited relevance for the future perspective. This study is prospective in nature and is an attempt to bridge the gap in research needed for policy and programmes.
Work participation at older ages not only promotes active ageing from an individual's perspective but can also lighten the fiscal burden of population ageing. However, translation of gain in life expectancy, particularly at age 60 and above, into work participation is a complex phenomenon governed by the interplay of a host of supporting factors. These include the share of organized and unorganized sectors in the economy of the country, productivity and wage at advanced age, and market response to population ageing. In India only about 11 per cent of the total workforce is engaged in formal jobs in the organized sector while the rest is in informal jobs including casual labour, daily wage earners and self employed. Men and women employed in the formal sector in rural areas account for 9.1 and 3.7 per cent of the respective totals (National Sample Survey Organization 2006). On the other hand, in urban areas the corresponding figures for men and women are 40.6 and 35.6 per cent, respectively. This represents a case of urban bias in employment, particularly in the formal sector, since 68 per cent of India's population lives in rural areas. Further, the public sector share of workers in formal jobs is 62 percent (Rajan 2010) . Institutional and social barriers have resulted in labour market segmentation, which has come in the way of dissemination of the benefits of economic growth to workers across regions and social groups (Kundu and Mohanan 2008) . As a consequence, though India is in an advantageous position in terms of labour market due to fast changing age distribution, it does not ensure that employment opportunities will be equal in all sectors. For this reason, in recent times the emphasis has been on improving the quality of the labour force, in terms of educational attainment and technical skills (Planning Commission 2008) . Central, state, government undertaking firms and corporate firms constitute the organized sector, in which retirees are either fully or partially covered by the retirement schemes. Casual labourers, daily wage earners, workers in unregistered, small-scale industries, selfemployed workers, etc. are components of the unorganized sector. Government expenditure for retirees from the unorganized sector is minimal and restricted to social assistance, which is not adequate to meet subsistence needs.
Association between age and productivity counts when it comes to work participation at old age. A combination of physical conditions, cognitive performance, mental abilities, education and experience determine the productivity of an individual. Skirbekk et al. (2012) have shown that mental abilities and education outweigh other factors in determining productivity. In the case of India, among adults at least 45 years of age, men and women could recall 5.2 and 4.6 words on an average out of 10 on a cognitive performance test, 5.8 and 7 per cent of men and women respectively had some problem in performing the activities of daily living (ADL) and 57.4 and 40.7 per cent respectively were literate (Arokiasamy et al. 2011) . Against this backdrop, the productivity of the Indian elderly appears negligible; however, rising cohorts of the elderly are expected to have more of the skills associated with productivity. Investment in human resource development can enhance the knowledge and skills of later cohorts of the elderly, to make opportunities in emerging industries and a service-based economy available to them. Investment in health with a focus on geriatric care will need to be increased gradually from the present level of around 1.1 per cent of GDP to at least 6 per cent, to curtail the negative impact of chronic illness and disabilities on labour market participation, as evident from the study by Uppal and Sarma (2007) . Besides the important aspects of work participation by the elderly are the unpredictable changes in the supply and demand side of the labour market. For a gradually ageing population, such as in India, the challenge of generating a sufficient number of jobs to absorb a rapidly growing workforce has been successfully met, as is evident from the finding that the first demographic dividend will last till 2035 (Ladusingh and Narayana 2011b) . It is also to be reiterated that population ageing may not necessarily reduce economic growth, if countervailing factors prevail (Vodopivec and Arunatilake 2008) .
This section has detailed the multiple factors and conditions pertaining to demographic change, institutional and social barriers, mental or chronic illness and morbidity, market conditions and fiscal policies, which will have a bearing on work participation by the elderly. An abstraction of the complex interplay of these factors in simple terms of WLE at 60 and above shall be the basis for answering the key question of whether gain in life expectancy translates into longer work participation. This study will provide a virtual depiction of the long-term scenario for India.
Data and methods

Data sources
The National Sample Survey Organization (NSSO) has been producing comprehensive surveys of employment and unemployment in India through its quinquennial surveys since 1973. This paper uses data from the 55 th (1999) (2000) and 61 st rounds of NSSO for preparation of base data for projection of age-specific WPRs. The survey design adopted was multi-stage stratified sampling. Census villages and urban frame survey (UFS) blocks of NSSO are the sampling frames for selection of representative rural and urban first stage units (FSU). All rural and urban areas within districts formed rural and urban strata for selection of FSU. Probability proportional to size sampling with replacement was followed for rural sampling and equal probability sampling without replacement for urban sampling. Households from each rural and urban stratum are second stage units (SSU) of sampling, and are divided into three sub-strata: affluent households in one, households in agricultural occupations in the second, and all remaining households in the third. Data collection is spread over three rounds of four months duration to control for seasonal variation. In addition to household socioeconomic status, ownership of housing, land and other assets, individual members' particulars of age, sex, educational attainment, and employment status were also collected.
NSSO defines principal usual activity status as 'the activity status on which a person spent relatively longer time during the 365 days preceding the date of the survey' and subsidiary activity status as 'the activity status on which a person has pursued some economic activity for a relatively shorter time during the same 365 days preceding the date of the survey'. In the present study, WPRs are calculated combining both the principal usual activity and subsidiary usual activity; these are comparable to census work (main and marginal) participation rates. It should be noted that, unlike labour force participation rates, WPR does not include non-workers who are 'seeking for work' or 'available for work'.
We project age-specific WPRs for five-year age groups using the entry and exit cohort method for every five-year interval from 2010 to 2050. These rates are input for construction of the working life table from 2010 to 2050.
The Sample Registration System (SRS) of the Registrar General of India (RGI) is the main source of age-specific death rates (ASDR) at the state level. This paper uses the annual ASDR from SRS for the period 1970-2006 to project age-specific mortality rates. SRS collects details of deaths in representative sampled rural and urban units for states and Union Territories continuously by local enumerators and then matches these with supervisors' details, collected on a half-yearly basis for finalization of death events. For the assessment of dependency ratio adjusted for age-specific WPRs up to 2050 the UN World Population Prospects, 2008 revision is the input data source. The projected population for the states up to 2026 is taken from the Report by the ORGI (2006).
Method
Projection of age-specific work participation rates
Age-specific WPRs for five-year age groups are projected using the entry and exit cohort method for every five-year interval from 15-19 to 80-84 and 85+ for the period 2010 to 2050. The method was initially developed by the Organization for Economic Co-operation and Development (Burniaux et al. 2003 ) and later expanded upon by the Australian Government Productivity Commission Research Report (2005) . These studies were the basis for a model developed by BC Stats (Harrower 2007 ) which provides the foundation for the projection, and also by Dan Schrier (2010) . The method is briefly outlined as follows.
The inputs for the method are the rates of entry into, or exit from, the labour force, for each five-year age group for ages 15 and above up to age 84, and separately for age 85 and above. These entry and exit rates are then applied to existing cohort participation rates to project their future participation. Equation (1) displays the formula used to calculate entry rate at time t for the cohort aged between x and x+4:
where PR denotes participation rate with a maximum value of 0.99. Entry rates are the difference in participation rates of a five-year age cohort at time t and t-5 divided by the portion of that cohort that is available to participate in the labour force, but is not yet in the labour force at time t-5.
Exit rate at time t for the cohort aged between x and x+4 is obtained from
We calculate the entry and exit rates separately for males and females. Entry and exit rates include both positive and negative values; where an age group has a positive entry rate, an entry rate is used for projection in that age group; otherwise, an exit rate is used. Entry and exit rates are calculated throughout the projection using projected participation rates so that existing cohort effects will continue to be reflected throughout the projection period. For the period 2000-05, these rates are presented in Figure ( a) (see Appendix). It should be noted that, for the projection period, these entry and exit rates are not constant at 2000-05; these are calculated for every period based on the projected WPR for the preceding period.
For positive entry rates, projected age-specific WPRs are obtained from
Similarly, for positive exit rates, projection of age-specific WPRs are calculated using the following equation:
Projection of life expectancy
The Lee and Carter (1992) model has been used extensively for various types of projection in demography. Population projections (Booth and Tickle 2003) , the forecasting of sex differentials in mortality , and the projection of mortality patterns for the ''oldest-old'' (Buettner 2002) are few examples of it. The Lee and Carter model assumes that the trajectory of death rates over time depends on a single time varying parameter. It models the force of mortality m xt at age x and time t as a log-bilinear function, log m xt = a x + b x k t + e xt , where a x represents average level of log surface over time, k t is the time-varying index of the level of mortality and b x capture the sensitivity of log at age x to variation in k t .
The error term e xt reflects age-period effects, which are not captured by the model. We have used the Lee-Carter model to forecast ASDR up to year 2050. Finally, we project ASDR to generate life expectancy for the coming years. Using projected figures of WPRs for each five-year interval and numbers of survivors, working life tables are constructed. We used the multiple decrement method given by Sullivan (1971) in the construction of working life tables from 2010 to 2050 by male, female and place of residence.
Old age dependency ratio
Gain in life expectancy has raised questions regarding the validity of conventional measures of population ageing and dependency ratios, based either on chronological age or age distribution, in the context of comparability across countries. The conventional measures, no doubt, are easy to comprehend, and age distribution data are readily available but reflect neither remaining years of life nor engagement in economic activities. To capture gain in life expectancy, Sanderson and Scherbov (2005) proposed the median age of population, standardized for expected remaining years of life, as a new measure of population ageing. Further, they proposed a measure of dependency ratio rescaled for increase in life expectancy at birth, and they found this index more stable than the conventional age dependency ratio (ODR). Sanderson and Scherbov (2010) argued that, as life expectancy increases, people remain healthy longer, and they proposed two alternative measures of dependency, namely, prospective old age dependency ratio (POADR) and adult disability dependency ratio (ADDR). They defined POADR as the ratio of the number of persons in age groups with life expectancies above 15 years to the number of persons at least 20 years old with life expectancies greater than 15 years, and ADDR as the ratio of adults with disabilities aged at least 20 years to the number of adults without disabilities in the same age bracket. In the present study, we propose adjusted old age dependency ratio (AODR) as a new measure of ODR and compare it with the conventional one. The rationale of AODR is that not everyone of post retirement age is dependent; some continue to work. Mathematically, the present study defines old age dependency as given below: 1) Conventional old age dependency ratio:
2) Adjusted old age dependency ratio:
where WPR stands for work participation rate of the respective age group.
Findings and discussion
Projected age specific work participation rates by sex and residence
The projected WPR for the years 2010, 2030, and 2050, based on past cohorts' experience for the years 1999-2000 and 2004-05 , are shown in Figure 1 . For the convenience of comparison over time, the age-specific WPR for each year of projection is normalized; that is, divided by the average WPR of the prime working age group of 30-49 years. Normalized work participation value of 1 implies that the WPR of a particular age group is at par with the average WPR of prime workers. The distinguishing feature of the age pattern of work participation among males is that, compared to the prime working age group of 30-49 years, elderly WPRs are much lower from 55 years age onwards as it drops below the horizontal parity line as the measure by the normalized scale value of 1. More specifically for the age groups [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] [72] [73] [74] [75] [76] [77] [78] [79] [80] [81] [82] [83] [84] 20, 40, 50, 70, 80 and 90 per cent, respectively, than that of the prime working age group. In addition, over time male age-specific WPRs remain unchanged from 2010 to 2050 and there is no sign of working longer after the average retirement age. The same pattern is true for males in rural areas, with the exception that age span of work participation is longer by about 5 years and work participation starts declining from 59 years onwards. For rural male age groups [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] [72] [73] [74] [75] [76] [77] [78] [79] [80] [81] [82] [83] [84] 30, 50, 60, 70 and 90 per cent, respectively, than that of prime working age group 30-49 years. In urban areas the span of work participation among males is much shorter, and declines faster after 55 years, than in rural areas. A noteworthy observation is that urban male WPR has shown marginal increase over time.
When it comes to age pattern of WPR among females, it is interesting to note that older-adult women WPRs are higher than that of the prime age group regardless of residence background, and also that female WPR starts declining 5 years later than that of males. From 2010 to 2050 female WPRs at older ages show a rapid increase. This is in contrast to the pattern for male WPRs. The result is along expected lines, as more and more opportunities, particularly in hospitality industries and secretarial services, are expected to open up in the future. There is no doubt that women are likely to avail themselves of such opportunities as more girls are enrolling for primary and higher levels of education than in the past. The results of the expected work participation of women in future also partly suggests translation of longer life into longer economic activity, as with declining fertility, more women would be available for work. Table 1 shows the projected work participation rates by sex for broad age groups from 55 years onwards from 2010 to 2050. The enhancement in overall WPR of the population 60 years and above is largely because of the increase in female WPR of corresponding age group by 7.4 per cent points, from 22.2 per cent in 2010 to 29.6 per cent in 2050. While, WPR of males at age 60 and above shows a gradual decline, the WPR among elderly males is higher than that of their female counterparts.
For each period of projection and for both the sexes, WPRs decline sharply with advancing age. Over the period, WPRs continue to increase marginally by 1 to 2 percentage points among older adults and elderly males in the age groups 55-59 to 65-69 years, but not after age 70 years. However, among elderly females, WPRs continue to increase for all age groups, but the levels are much lower than that of males. Age Group: Age Group: 
Projected life expectancy at age 60 years by sex
We fit the figure. Past trends of life expectancy at age 60 years from the fitted model are consistent with the available SRS figures with insignificant departure, and the precision of male projected life expectancy at age 60 years is higher than that of females. Anticipated life expectancy at age 60 both for males and females has shown appreciable gain. By 2050, male life expectancy at age 60 is expected to reach 21.2 years; however, for females it is 27.1 years for the same period. 
Projected working life expectancy at age 60 years
To examine whether or not longer life after age 60 years is translated into a longer period of work participation, we integrate the projected age-specific WPRs and projected life tables. We construct working life tables from 2010 to 2050 by linking Lx columns of projected life tables and projected WPRs. Figure 3 shows the projected trends WLE separately for males and females, to explore the average years of working life at ages 55 to 85 at intervals of 5 years. It also shows the ratio of WLE to life expectancy to demonstrate what percentage of the remaining average years of life is likely to be spent engaged in work. We refer to this as relative working life expectancy (RWLE). We find a marginal increase of 1.3 years in WLE at age 60 for males, i.e., from 8.7 in 2010 to 10 years in 2050. The pace of increase in WLE slows down as age advances: at age 70 years the expected gain is only 0.6 years (an increase from 3.7 to 4.3 years) and at age 80 years, expected gain in WLE is 0.4 years (from 1.3 to 1.7 years). RWLE at age 60 years, that is, the remaining years of working life as a Similarly, at age 80, it is expected to decrease from 19 per cent to 18 per cent during the same period. This suggests that, among males, only a fraction of the prolonged life due to increase in old-age life expectancy can be translated into actual work participation, due to old-age related problems, including disability and geriatric health problems. WLE at age 60 years for females is expected to increase by 5.2 years i.e. from 3.6 in 2010 to 8.8 years in 2050; at age 70 years, the increase is 2.8 years (from 1.0 to 3.8 years) and at age 80 years, it is 1.0 year (from 0.3 to 1.3 years). For females, RWLE at age 60, unlike that of males, shows an increase from 18.3 per cent in 2010 to 28 per cent in 2050. Thus among females a longer part of remaining average life at old age could be converted to working life.
Figure 3:
Projected working life expectancy and percentage of working life at older ages for India by sex Figure 4 shows the trends of WLE and RWLE by place of residence. It reveals that WLE is likely to increase in both rural and urban areas. However, greater increases in Female RWLE is expected to increase in both rural and urban areas, but by the year 2030 it will be stagnant. WLE among rural males will increase from 10 years in 2010 to 12 years in 2050, and for rural females, it is likely to increase from four years in 2010 to seven years in 2050. Further, in urban areas male WLE is expected to increase from 10 years to 11 years, while the corresponding increase for females is from four years to seven years. In rural areas, RWLE shows a decline from 58 to 53 per cent for males and an increase from 22 to 25 per cent for females. For urban residents, it will go down from 57 to 56 per cent for males and increase from 22 to 29 per cent for females during 2010-50.
Therefore, rural-urban trends do not reveal a significant difference by place of residence in length of working life; however, greater increase in urban female RWLE suggests diminishing gender gaps in work participation in urban areas in the coming years, due to increasing opportunities for women, as mentioned earlier. The results of this section reflect the interplay of changing age distribution, age patterns of work participation of recent cohorts, and expected enhancement in life expectancy at old age. This can change, depending on alteration in retirement policy for the formal sector and change in social assistance schemes for the informal sector. However, as noted earlier, it is doubtful that such change will happen in India, at least for few decades. With the expected shrinking of the working population after 2035 (Ladusingh and Narayana 2011b), retirement age, which varies from 55 to 65 years across states in India (Rajan 2010) , could increase to compensate for the shortage of the working population. Forman and Chen (2008) have highlighted the adjustment of retirement age for the increase in life expectancy.
Old age dependency ratio adjusted for work participation
The conventional ODR is the ratio of the population aged 60 years and above as to the population in the working age group 15-59 years. In this paper, we proposed that work participation AODR be computed by considering only the non-working older people in the numerator and working people in the age group of 15-59 years in the denominator of the conventional measure. Column (a) of Table 2 shows conventional ODR for males and females as well as combined ODR. Old age dependency will increase by 19.2 per cent from 12.2 per cent in 2010 to 31.4 per cent in 2050. When the combined ODR is disaggregated by sex, keeping the denominator as the total population in the working age group 15-49 years, ODR for females is persistently higher than that for males throughout the projection period 2010-50. This indicates higher contribution from old age females in the combined ODR. Column (b) shows ODR adjusted for WPRs among old age and 15-59 year age groups. Though an increase in the female WPR at old ages is projected, the increase each year is much lower than that for males. As such, the projected level of AODR for females is higher than the conventional ODR. On the other hand, as the male WPRs are higher, AODRs for males are lower than the corresponding conventional ODR. The combined AODR, measuring the old age dependents as a percentage of prime age workers captures not only the age structure of the population, but also the WPRs at old ages, and is a preferable measure of ODR. To see the gender gap in AODR more vividly, the proportional share of females and males in the total AODR are shown in column (c). All through the projection period 2010-50, males contribute 25 to 30 per cent of the total AODR, while the remaining 70 to 75 per cent is contributed by females. However, from 2030 onwards, female AODR declines by 10 per cent while male AODR increases by the same percentage because of their complementary nature. Table 3 shows the projected trends of old age dependency by state, in terms of ODR. In 2005, Kerala has the highest ODR with 17 persons aged 60 years and above for every 100 persons in the working age group 15-59 years. Tamil Nadu, Himachal Pradesh, Punjab and Maharashtra are other states with a high ODR at 15.2, 14.9, 14.4, and 13.7 per cent respectively, whereas Delhi and the North-Eastern states have ODR of less than 10 per cent. By the year 2025, ODR will increase in all states, but the increase is most pronounced in the states of Kerala, Tamil Nadu, West Bengal, Karnataka, Andhra Pradesh and Gujarat. ODR adjusted for age-specific WPRs is found to be highest in Kerala followed by Punjab, Delhi, West Bengal and Tamil Nadu where AODR is above 14 per cent during 2005. In 2025, 12 states will have AODR above 14 per cent and, strikingly, Kerala will have AODR of 34. Analysis by state reveals that, after adjustment of age-specific WPRs, old age dependency changes significantly and is found to be lower than the conventional ODR in most of the states, which is in accordance with results of the study by Bhagat and Unisa (2006) . However, a few states, such as Kerala, Delhi, West Bengal, Bihar and Jammu & Kashmir show higher AODR compared to the conventional one. Strikingly, in 2025, the more urbanized states, namely, Kerala, Delhi, Tamil Nadu, West Bengal and Gujarat will have more than one elderly dependent on every five working persons in the age group 15-59 years. On the other hand, the hilly states of Uttarakhand and Himachal Pradesh and Assam show lower dependency ratios indicating longer period of work participation of elderly in these states.
Projected old age dependency adjusted for work participation by states
Moreover, WLE by state reveals that Kerala had only 24 per cent 3 of remaining years of working life at age 60 in 2001, whereas Uttar Pradesh had 51 per cent 1 ,the highest state percentage. More urbanized or developed states will have fewer years of working life and higher dependency ratios in the future, which, in one way, may be a negative sign for longer active life and ageing. The available literature on recent trends suggests the expansion of morbidities in older age, which may discourage longer working life. On the other hand, it may be a positive sign with regard to ageing if people engage in the organized employment sector and retire with sufficient savings and pension for their older ages. Therefore, there is a strong need to strengthen human capital with health and education, encourage saving behaviour, increase financial literacy and strengthen social security for older ages.
These AODRs are calculated separately for males and females, and the ratio of female AODR to total AODR is shown in Table 4 . This gives an idea of future share of females in the total old age dependency. 
Validating projections with the recent survey of NSS (2009-10)
We validate age-specific projections using the recent survey of NSS (2009-10) and find that women's WPR surprisingly declined between 2004-05 and 2009-10 in all age groups. This is in contrast to our projected figure for the year 2010; however, the difference in projected and actual participation rates is not large in older ages among women and all ages for males. The survey (NSS 2011) results have already generated debate on the reasons behind declining female WPRs. Projections suggest increasing female WPRs, as in recent decades, trends of female participation have shown continuous increase. Young women who have entered in the workforce may continue to work in the future, and this is likely to increase future old age WPR among women. However, in view of the recent economic slowdown, the central government is focusing on austerity measures to bring the economy back on track. Under these circumstances, the unorganized sector in India is likely to remain dominant. Creation of jobs by the state and central governments have been stalled for decades, except for expansion in the corporate sector, where more jobs should become available, especially for women. Further, Government policies may encourage the generation of female-friendly jobs in the market to take advantage of demographic dividends in the country.
Summary and conclusion
The present study is an attempt to address the question of whether longer life expectancy in India would translate into longer working life. The methodology involves the projection of age-specific WPRs and ASDRs, then integrating them to construct working life tables, to assess WLE at age 60. For the projection of age-specific WPRs, the study adopts the cohort entry and exit method (Burniaux et al. 2003) , and for the projection of ASDR it applies the Lee-Carter model (1992) . The study does not indicate significant changes in the age pattern of WPRs during the projection period 2010-50. However, over time, female age patterns of work participation suggest marginal increase at old ages, even higher than those of the prime working age group. Regardless of sex, WPRs decreases with advancing age, and the WPRs among males are much higher than that of their female counterparts.
In terms of average years of remaining working life at age 60, males are expected to continue working for 8.7 years on the average in 2010 which is likely to reach 10 years in 2050 while the corresponding figures for females are 3.6 and 8.8 years respectively. It is important to keep in mind that though female life expectancy at age 60 is higher than that of males, their WPRs are much lower. However, in terms of RWLE at age 60, which is an expression of percentage of remaining life expectancy converted into working years, females have an edge over males. Therefore, it can be said that future improvement in longevity may not translate into longer working life for males as much as for females. This is in agreement with other research findings, as in response to economic development, people have a tendency to save more money during their prime working age and withdraw earlier from work (Ozcan et al. 2005) . Past trends of work participation and WLE at older ages have been observed by Dhillon and Ladusingh (2011) using Indian Census and SRS data. This study observed that elderly WPR has declined from 43.2 to 40.3 per cent over all, from 1971-2001. While it declined from 73.8 to 65.8 per cent for males, it increased from 10.5 to 20.9 per cent for females during the same period. It also found that among females, longevity is translating into longer economically active lives, but this is not the case for males.
Further, a look at the rural-urban differential in average years of work participation relative to average years of remaining life among the elderly shows a decline in the increase of the working period relative to the increase in life expectancy among rural males, whereas this ratio remains more or less stable over time among urban males. On the other hand, for females, there is a relative increase in working years with the increase in life expectancy regardless of place of residence. However, the increase in urban areas is more pronounced than in rural areas. Therefore, it is concluded that in urban areas improvement in longevity supports longer working life, but the same is not true for rural areas.
To overcome the deficiencies of the conventional ODR in this study, we adjusted ODR for age-specific WPRs. Kerala, Delhi, Tamil Nadu, West Bengal and Gujarat showed very high old age dependency in 2025. On the other hand, the hilly states of Uttarakhand, Himachal Pradesh and Assam showed a lower dependency ratio, indicating higher participation by the elderly in economic activities. We conclude that the conventional ODR overestimates the burden of old age population on the working population in most of the states in India. This study predicts that, in the coming decades, AODR is likely to increase, particularly among females, because of the current low WPR and higher growth among females as compared their male counterparts. Therefore, the dependency arising from old age population growth among females can be countered by creating more female-friendly jobs, particularly in hospitality and service sectors, thereby increasing female WPRs.
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